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Summary 

In 1988, a total of 796 cases of childhood lead poisoning were identified 
through surveillance by the New York City Bureau of Lead Poisoning Control 
(BLPC), an estimated 0.3 cases identified per 100 children screened. Sixty-two 
percent of the case-group children had blood-lead levels between 25 and 34 
pg/di. One- and two-year-old children accounted for 61% of cases. Of the 
children in the case group, 59% were black and 27% were Hispanic. From 1986 
through 1989, the annual number of children screened increased by 27%, while 
the annual number of new cases fell by 30%. Because of incomplete screening, 
false negative results, and lack of information on children with lower but 
potentially harmful levels of blood lead (10-24 g/dl), the magnitude of exces- 
sive lead absorption in New York City children is underestimated. These 
surveillance data indicate that lead poisoning among children is a persistent 
public health problem in New York City. 


INTRODUCTION 

Lead poisoning among children is a widespread and persistent public health 
problem in the United States (7). Although lead is also toxic to adults and affects 
virtually all organ systems, adverse effects on cognitive development and behavior in 
children (2-5) are of special concern. In 1984, an estimated 200,700 U.S. children 
living in standard metropolitan statistical areas (SMSAs) had blood-lead levels of =>25 
pg/di (7), CDC’s current definition of an elevated blood-lead level for use in screening 
programs for children (6). Growing evidence indicates that levels of blood lead in the 
range of 10-15 pg/di and above have adverse neurobehavioral effects in children 
(3-5 ); in 1984, an estimated 3 million children in SMSAs had blood-lead levels of >15 
pg/di (7). 

The main source of lead exposure among lead-poisoned children in urban areas is 
lead-based paint (1,7). Children may ingest lead directly from paint chips, but an 
important route of exposure is the normal mouthing of hands or objects such as toys, 
resulting in the ingestion of small amounts of lead paint-contaminated housedust and 
soil (8). Children living in deteriorating housing built before 1950 are at high risk for 
excessive lead exposure via this route (7 ), and poor, black children in urban areas are 
disproportionately affected by lead poisoning (9). 


Vol. 39, No. SS-4 


Organized programs to screen children for lead poisoning were started in Chicago 
and other large cities in the late 1960s and expanded during the 1970s with federal 
support (70). Since that time, state and local childhood lead-poisoning prevention 
programs (CLPPPs) have remained the principal means by which lead-poisoned 
children are detected and lead-paint hazards are identified and abated. The New York 
City Bureau of Lead Poisoning Control (BLPC), created in 1970, is the largest CLPPP in 
the country (7). In this report, the characteristics of lead-poisoning cases identified 
through surveillance by BLPC for 1988 are described, and time-trends in overall case 
counts from 1986 through 1989 are reported. 


METHODS 

BLPC has the responsibility for screening children for lead poisoning, facilitating 
and monitoring screening conducted by health-care providers, inspecting dwellings 
of lead-poisoned children for lead-based paint, and ensuring that lead-paint hazards 
are abated when identified. This report is based on BLPC’s computerized registry of 
childhood lead-poisoning cases, which are identified in three ways. First, BLPC 
monitors screening and diagnostic tests for lead poisoning performed by city- 
operated and affiliated clinics and hospitals and by some private providers. Second, 
BLPC staff conduct “door-to-door” household screening, usually in targeted, high-risk 
neighborhoods. Finally, cases are identified through mandatory reporting of blood- 
lead levels of >25 yg/dl by private laboratories to BLPC. 

Two screening methods are used by providers reporting to BLPC. In approximately 
60% of screening tests, portable hematofluorometers are used to measure zinc 
protoporphyrin (ZPP) (77) on site from capillary blood samples. Children who screen 
positive, defined as ZPP of =35 yg/di, are evaluated with a venous blood-lead 
measurement. In the second screening method, capillary blood samples are collected 
on lead-free filter paper. These are submitted to the New York City Bureau of 
Laboratories and analyzed for free erythrocyte protoporphyrin (FEP) (72) and for 
blood lead (13) if the FEP is =35 yg/dl. Children with blood-lead measurements of 
=25 /g/di, as indicated by the filter-paper method, are recalled for a venous blood-lead 
measurement. Case-group children are defined as children with venous blood-lead 
levels of >25 yg/dl and ZPP or FEP levels of =35 pg/dl. In addition, children’s capiliary 
blood-lead levels of >70 g/dl and FEP of =110 yg/di or with capillary blood-lead 
levels of >50 pg/di and FEP of =250 g/dl are tentatively registered as cases, pending 
the venous blood-lead level. 

Because laboratory tests for lead toxicity reported to BLPC include follow-up tests, 
estimates of the number of persons screened are obtained by multiplying the number 
of tests by 0.92, the estimated proportion of tests that are screening tests (BLPC, 
unpublished data). These estimates were used in this report to compute “case- 
detection rates’’—cases per 100 persons screened. Age- and race-specific estimates 
of persons screened were not available. Age- and race-specific enrollment data were 
available for city clinics and hospitals where a previous study showed that approxi- 
mately 75% of active patients 9 months through 6 years of age were screened at least 
annually (BLPC, unpublished data). These data were used to compute case/ 
enrollment ratios for children 9 months through 5 years of age seen at such facilities. 


RESULTS 
In 1988, an estimated 229,365 New York City children had screening tests for lead 
poisoning that were reported to BLPC. Among these children, 694 new cases of lead 
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poisoning were detected (Table 1). Private laboratories reported an additional 102 
new cases to BLPC. Screening conducted at city clinics and hospitals accounted for 
375 cases (47% of all cases identified). BLPC door-to-door screening identified <10% 
of cases but yielded the highest case-detection rate (1.17 cases per 100 children 
screened). 

In most new cases (61%), the children had blood-lead levels between 25 and 34 
pg/dl (Figure 1). Thirteen percent had blood-lead leveis of =50 pg/dl, levels that may 
be associated with overt symptoms (74 ). In addition to these new cases, in 545 cases 
identified before 1988, the children had at least one blood-icad ievel of =25 yg/dl 
measured in 1988. These ‘‘previous/active” cases included children still undergoing 
treatment, children whose homes had not yet undergone abatement for lead-based 
paint, and children whose blood-lead levels remained elevated after household 
abatement. 


TABLE 1. Number of children screened for lead poisoning and new cases of lead 
poisoning detected, by reporting source, New York City, 1988 


Number Cases per 100 
Reporting source Screened New Cases children screened 


City clinics/hospitals 131,136* 0.29 
Other health-care providers 0.26 
BLPC’ door-to-door screening 1.17 
Private laboratories NA & 
Total 229,365* 0.30 * 


*The estimated number of children screened = number of tests for lead poisoning x 0.92, to 
adjust for the estimated proportion of tests that are repeat or diagnostic tests. 

"Bureau of Lead Poisoning Control. 

5Not available because only blood-lead levels >25 yg/dl were reported. 

‘Excludes the 102 cases reported by private laboratories. 


FIGURE 1. Distribution of lead-poisoning cases, by blood-lead leve!, New York City, 
1988* 


Blood-Lead Level (g/dl) 
*Excludes two cases for which venous blood-lead levels were not available. 
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In 1988, 1- and 2-year-old children accounted for 61% of all lead-poisoning cases 
(Figure 2). The age distribution for all cases was closely paralleled by that for cases 
identified at city clinics and hospitals. The case/enroliment ratio in the latter group 
peaked among 2-year-olds at 0.3 cases per 100 children enrolled. 

More than three-fourths of all cases identified occurred among black (59%) or 
Hispanic (28%) children (Table 2). A similar racial distribution was noted among cases 
identified at city clinics and hospitals, where the case/enroliment ratio among black 
children (0.23 cases per 100 enrolled) was nearly four times that among white 
children (0.06 cases per 100 enrolled). The highest case/enrollment ratio (0.30) was 
observed in the “other” racial/ethnic category. Asians and Pacific Islanders accounted 


FIGURE 2. Distribution of lead-poisoning cases and case/enroliment ratio at city 
hospitals/clinics*, by age, New York City, 1988 


40 


T 
Cases per 100 children enrolled 
at city hospitals and clinics 


per 
children 
enrolled 


All cases 


Cases at 


and clinics 


T 
9 months - 1 
<1 year 


3 5 


2 
Age (years) 


*For children 9 months-<5 years of age. 


TABLE 2. Lead-poisoning cases, percentages, and rates among children, by racial/ 
ethnic group, New York City, 1988 


Cases reported by city clinics/hospitals 
(9 months - 5 years of age)* 


Number of Children Rates 
Race/ _Alll cases _ enrolled in city (cases per 
ethnicity Cases (%) Cases (%) clinics/hospitals 100 enrolled) 


Black 466 (59) (56) 86,582 
Hispanic 223 (28) 94 (26) 85,944 0.11 


White 17 (2) 7 (2) 12,435 0.06 
Other 63 (8) 46 (13) 15,276" 0.30 
Missing/unknown 27 (3) 11 (3) 9,956 0.11 
Total 796 (100) 358* (100) 210,193 0.17 


*Seventeen cases involving children =6 years of age are not included in this table. 
"includes 6,253 children classified as Asian/Pacific Islander and 9,023 classified as “other”; case 
registry does not have separate Asian/Pacific Islander category. 
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for 41% of “other” children enrolled at city clinics and hospitals; the BLPC case 
registry does not include a separate category for Asians or Pacific Islanders. 

BLPC daia indicated that the number of children screened annually was 27% 
greater in 198S than in 1986, the first full year in which current lead-poisoning criteria 
were used (Figure 3). During this same period, the annual number of new cases 
decreased by 30%, from 1,284 to 897; however, a 15% increase in the number of 
children screened from 1988 through 1989 was associated with a 13% increase in new 
cases. The number of previously identified cases in which the child had measured 
blood-lead levels of =>25 g/dl decreased each year during the period. 


DISCUSSION 

BLPC data indicate that childhood lead poisoning is a persistent public health 
problem in New York City, as it is in many other cities (1). Because of certain 
limitations of BLPC data, the magnitude of excessive lead absorption among children 
in New York City is underestimated. First, not all children in the high-risk age group 
(9 months through 5 years of age) are screened. The screening coverage for children 
receiving care from non-city-affiliated providers is unknown, but it probably is lower 
than the estimated 75% coverage at city-affiliated facilities. In most new cases (87%) 
identified by BLPC, the children had blood-lead levels that were toxic but too low to 
cause overt symptoms. Such cases would not be detected without screening. Second, 
the principal screening methods that were used miss a substantial proportion of 
children with elevated blood-lead levels. Estimated false-negative rates for FEP and 
ZPP screening range from 30% (CDC, unpublished data) to >50% (15). Third, the 
current CDC case definition of lead poisoning (6) excludes children with blood-lead 


FIGURE 3. Lead-poisoning cases and number of children screened, by year, New York 
City, 1986-1989 
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levels between 10 and 24 yg/dl. Recent research has linked such levels with adverse 
effects in children (5), and the CDC case definition will soon be revised to reflect these 
findings. 

An advantage of the fixed-site screening methods used in New York City is that 
large numbers of children can be screened efficiently by primary-care providers 
during routine pediatric care. However, high-risk children with limited access to 
primary care may be missed by such screening. The BLPC experience suggests that 
door-to-door screening in selected neighborhoods may be a useful, though time- 
consuming, way of detecting cases missed by fixed-site screening. 

BLPC surveillance data are consistent with national data showing that children 
ages 6 months through 2 years are at highest risk of lead poisoning (9). Toddlers are 
especially liable to ingest lead in contaminated environments because of normal 
mouthing behavior and increased hand contact with dirt and dust (8). Children in this 
age group are also more susceptible than older children to lead-related neurobehav- 
ioral toxicity (3). 

The predominance of black and Hispanic children in the case group in New York 
City is partly attributable to the racial and ethnic composition of children served by 
city-affiliated clinics and hospitals. The distribution of cases by racial/ethnic group 
probably also reflects an increased risk of lead poisoning among black and Hispanic 
children, suggested by higher ratios of cases to enrolled children in those groups 
compared with whites. Data from the Second National Health and Nutrition Exami- 
nation Survey indicate that black children have a higher prevalence of elevated 
blood-lead levels than white children, regardless of age, household income, or degree 
of urbanization (9 ). In 1984, black children accounted for an estimated 60% of children 
in SMSAs with blood lead-levels >25 pg/dl (7). 

The decrease in annual case counts over time is consistent with the experience of 
CLPPPs nationally (7). Previous screening and abatement activities have addressed 
lead paint hazards in only a small proportion of homes with leaded paint and 
therefore cannot account entirely for this trend. For example, in 1984, approximately 
422,800 New York City children 6 months through 5 years of age lived in housing 
constructed before 1950, most of which still contains leaded paint (7). Intensive 
education efforts and decreased contributions to blood-lead levels from other 
sources, especially leaded gasoline (76), probably account for some of the decrease 
in lead poisoning cases. 

Although surveillance data indicate that blood-lead levels and the incidence of lead 
poisoning are decreasing, recent research ‘1as identified adverse health effects at 
blood-lead levels previously thought to be safe (5). As a result, the recognized public 
health burden of lead poisoning among children remains large. More intensive 
screening and abatement efforts are needed to eliminate blood-lead levels >25 g/dl 
in New York City children. Addressing the larger numbers of children with toxic 
blood-lead levels <25 g/dl wiil require a still greater commitment of resources. 
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Summary 

In 1987, both the ra:2 of hospitalizations due to ectopic pregnancy and the 
number of women hospitalized increased from those reported in 1986. Al- 
though ectopic pregnancy represented 1.7% of all pregnancies in 1987, compli- 
cations of this condition accounted for 12% of all maternal deaths in that year. 
The case-fatality rate was 3.4 deaths per 10,000 ectopic pregnancies, a decline 
of 30% from the rate of 4.9 deaths reported in 1986, and a 90% decline from the 
35.5 deaths per 10,000 ectopic pregnancies reported in 1970. 

Although the racial gap decreased slightly in 1987, the risk of ectopic 
pregnancy remained 1.4 times higher for women of black and other minority 
races than for white women. The risk of death from this condition remained 1.8 
times higher for women of black and other minority races. 


INTRODUCTION 

Ectopic pregnancy continues to be a major public health problem in the United 
States. This condition results when a fertilized ovum implants at a site other than the 
endometrial lining of the uterus and results in considerable maternal morbidity and 
fetal loss (7). The number of workdays lost by these otherwise healthy women and 
the costs of hospital care continue to increase. In addition, ectopic pregnancy is one 
of the leading causes of maternal death in the United States, and is the leading cause 
of maternal! death in the first trimester (2 ). 

This surveillance report includes data for 1987 and updates data on ectopic 
pregnancy reported by CDC for the period 1970-1986 (2-4). 


METHODS 

The numbers of ectopic pregnancies reported here are estimated from data 
collected by the National Center for Health Statistics (NCHS), CDC, as part of the 
ongoing National Hospital Discharge Survey (NHDS). This annually conducted survey 
samples medical records from approximately 400 nonfederal, short-stay hospitals 
representing all 50 states and the District of Columbia. Demographic data, final 
diagnoses, and surgica! procedures are abstracted from a sample of medical records 
from each designated hospital. The >180,000 medical records included in the 1987 
sample were weighted to represent >33 million hospital admissions (5). 

For the period 1970-1978, the diagnosis of ectopic pregnancy was based on 
hospital discharge records with the diagnosis code 631 according to the /nternational 
Classification of Diseases, eighth revision, adapted for use in the United States 
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(ICDA-8) (6). For the period 1979-1987, the diagnosis of ectopic pregnancy was based 
on records with the diagnosis code 633 according to the International Classification of 
Diseases, ninth revision (\ICD-9) (7). 

The number of deaths resulting from ectopic pregnancy was based on U.S. vital 
statistics collected by NCHS. Ectopic pregnancy rates were calculated by dividing the 
estimated number of ectopic pregnancies by the total number of reported pregnan- 
cies. The term “reported pregnancies” was defined as the sum of live births, legally 
induced abortions, and ectopic pregnancies. Data for live births were obtained from 
NCHS natality statistics (8), and data for induced abortions, from CDC’s abortion 
surveillance system. Ectopic pregnancy rates were reported per 1,000 pregnancies. 
Case-fatality rates were calculated by dividing the number of deaths resulting from 
ectopic pregnancy by the estimated number of ectopic pregnancies. These rates were 
then reported as deaths per 10,000 cases. Total “person-days hospitalized’ was 
calculated for each year by multiplying the estimated number of ectopic pregnancies 
by the average length of stay. 

The four U.S. geographic regions defined by the U.S. Department of Commerce, 
Bureau of Census (Northeast, Midwest, South, and West) were used (9). For the 
calculation of ectopic pregnancy rates, women were grouped into three age 
categories: 15-24, 25-34, and 35-44 years of age. For the analysis of deaths resulting 
from ectopic pregnancy, women were grouped into six age categories: 15-19, 20-24, 
25-29, 30-34, 35-39, and 40-44 years of age. Race-specific rates for the categories 
“white” and “black and other’ were used. The numbers of ectopic pregnancies and 
related deaths of women of unknown race were redistributed according to the racial 
distribution of cases for which race was recorded. For the assessment of the risk of 
ectopic pregnancy over time, the numbers of ectopic pregnancies and related deaths 
were grouped into three 6-year periods: 1970-1975, 1976-1981, and 1982-1987. 
Estimates of the number of- ectopic pregnancies were rounded to the nearest 
hundred. The rounding and redistribution of cases with unknown race sometimes 
cause the sum of numbers to differ from the total. Rates, however, were calculated 
from the unrounded estimates. 


RESULTS 

In 1987, the number and rate of ectopic pregnancies increased over the figures 
reported in 1985 and 1986 (Table 1, Figure 1) (4). Of the approximately 88,000 
hospitalizations for ectopic pregnancy reported in 1987, 61% occurred among women 
25-34 years of age. When analyzed by race, the rate of ectopic pregnancies increased 
24% for white women, from 12.4 per 1,000 pregnancies in 1986 to 15.4 in 1987; the 
rate increased 3% for women of black and other minority races, from 20.3 per 1,000 
pregnancies to 21.0. The risk of ectopic pregnancy for women of black and other 
minority races decreased to 1.4 times the risk for white women, down from the 1.6 
figure reported in 1985 and 1986 (3,4). 

For 1970-1987, approximately 877,400 ectopic pregnancies were reported among 
U.S. women ages 15-44 years; the overall rate was 10.7 per 1,000 pregnancies (Table 
1). Over time, the number of ectopic pregnancies has increased fivefold, from an 
estimated 17,800 in 1970 to 88,000 in 1987. The rate for all women combined 
increased from 4.5 in 1970 to 16.8 in 1987. By race, the rate increased almost fourfold 
for white women (from 4.0 in 1970 to 15.4 in 1987) and almost threefold for women 
of black and other minority races (from 7.2 in 1970 to 21.0 in 1987). 
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When numbers of ectopic pregnancies were combined into three 6-year periods 
(1970-1975, 1976-1981, and 1982-1987) and analyzed by race, the rates for both racial 
groups increased twofold from the first period (1970-1975) to the last (1982-1987) 


TABLE 1. Numbers and rates of ectopic pregnancies, by year, United States, 
1970-1987 


Year Number* Rate’ 


1970 17,800 4.5 
1971 19,300 48 
1972 24,500 6.3 
1973 25,600 6.8 
1974 26,400 6.7 
1975 30,500 7.6 
1976 34,600 8.3 
1977 40,700 9.2 
1978 42,400 9.4 
1979 49,900 10.4 
1980 52,200 10.5 
1981 68,000 13.6 
1982 61,800 12.3 
1983 69,600 14.0 
1984 75,400 14.9 
1985 78,400 15.2 
1986 73,700 14.3 
1987 88,000 16.8 


Total 877,400 10.7 
*Rounded to nearest hundred. 


"Rate per 1,000 pregnancies (live births, legally induced abortions, and ectopic pregnancies). 
5Because of rounding, the total differs from the sum of the numbers. 


FIGURE 1. Ectopic pregnancy rates*, by year, United States, 1970-1987 
20 
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(Figure 2). The risk of ectopic pregnancy increased with age in both racial groups and 
was highest for women 35-44 years old (Table 2). White women ages 35-44 were three 
times more likely than white women ages 15-24 to have ectopic pregnancies (rates = 
17.5 versus 5.8), whereas black and other minority women ages 35-44 were almost 
four times more likely to have ectopic pregnancies than their counterparts ages 15-24 
(rates = 29.4 versus 7.7). 


FIGURE 2. Ectopic pregnancy rate*, by race and selected periods, United States, 
1970-1987 
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1970-1975 1976-1981 
Selected Periods (years) 
*Ectopic pregnancies per 1,000 total pregnancies. 


TABLE 2. Numbers and rates of ectopic pregnancies, by race* and age group, United 
States, 1970-1987 


Race Age group (years) Number’ 


White 15-44 620,600 
15-24 188,200 
25-34 367,700 
35-44 64,600 


Black and other 15-44 256,800 
15-24 82,600 
25-34 142,400 
35-44 31,700 


15-44 877,400 
15-24 270,800 
25-34 510,200 
35-44 96,300 
*Race “unknown” redistributed according to the percentage of race known. Redistribution and 
rounding sometimes cause the sum of individual cells not to equal the total. 
"Rounded to the nearest hundred. 
‘Rate per 1,000 pregnancies (live births, legally induced abortions, and ectopic pregnancies). 
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Few differences were noted in rates of ectopic pregnancies in the four geographic 
regions for 1970-1987. As in previous years, race- and region-specific rates varied 
somewhat. For white women, the rate was highest in the West and, for women of 
black and other minority races, the rate was highest in the Midwest (Table 3). 

The average length of hospital stay for women who had ectopic pregnancies 
decreased 8%, from 4.1 days in 1986 to 3.8 days in 1987, continuing a previous trend 
(3,4). In 1987, ectopic pregnancies accounted for 334,400 person-days of hospitaliza- 
tion, a 10% increase from the total reported in 1986. The average length of hospital 
stay for the period 1970-1987 was 5.3 days, and person-days of hospitalization during 
that period was 4,655,658. 

In 1987, 30 maternal deaths (12% of all maternal deaths) resulted from complica- 
tions of ectopic pregnancy (10). The case-fatality rate decreased 30%, to 3.4 per 10,000 
ectopic pregnancies from the 4.9 reported in 1986 (Table 4). In 1987, the case-fatality 
rate for women of black and other minority races was 1.8 times higher than that for 
white women; in 1986, the rate was 2.3 times higher (4). 

Between 1970 and 1987, 782 women died as a result of ectopic pregnancies. 
Overall, the case-fatality rate decreased 95%, from 35.5 per 10,000 ectopic pregnan- 
cies in 1970 to 3.4 per 10,000 in 1987. For the 18-year period, the risk of death for 
women of black and other minority races was 3.3 times higher than that for white 
women. For the periods 1970-1975, 1976-1981, and 1982-1987, the risk of death was 
consistently higher for women of black and other minority races than for white 
women (Figure 3). However, during the period 1982-1987, the racial gap narrowed. 
During 1970-1987, teenagers of all races had the highest mortality rates, but the rate 
for teenagers of black and other minority races was almost five times higher than that 
for white teenagers (Figure 4). During 1987, however, no deaths were reported among 
teenagers of black and other minority races. 


TABLE 3. Numbers and rates of ectopic pregnancies, by race* and geographic region, 
United States, 1970-1987 


Race Region Number’ 


White Northeast 121,500 
Midwest 161,000 
South 174,200 
West 167,300 


Black and other Northeast 55,100 
Midwest 53,300 
South 114,300 
West 31,800 


Northeast 176,600 
Midwest 214,400 
South 288,500 
West 199,200 
*Race “unknown” redistributed according to the percentage of race known. Redistribution and 
rounding sometimes cause the sum of individual cells not to equal the total. 
tRounded to the nearest hundred. 
‘Rate per 1,000 pregnancies (live births, legally induced abortions, and ectopic pregnancies). 
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DISCUSSION 

In 1987, the number and rate of ectopic pregnancies reached the highest level ever 
reported in the United States; the rate was a fourfold increase from figures reported 
in 1970. Similar increases have been reported in other countries (71-13). Hypotheses 


TABLE 4. Numbers of deaths due to ectopic pregnancy and case-fatality rates, by 
race and year, United States, 1970-1987 


Number Rate* 
Year White Black and other Total White Black and other Total 
1970 28 35 63 21.7 72.1 35.5 
1971 21 40 61 15.1 74.9 31.7 
1972 28 20 48 16.2 27.7 19.6 
1973 25 21 46 15.1 23.4 18.0 
1974 20 31 51 10.1 47.0 19.4 
1975 19 31 50 8.8 34.9 16.4 
1976 11 28 39 4.4 28.7 11.3 
1977 15 29 44 5.2 24.5 10.8 
1978 13 24 37 4.4 18.7 8.7 
1979 20 25 45 5.7 17.2 9.0 
1980 22 24 46 6.0 15.4 8.8 
1981 15 19 34 3.1 9.7 5.0 
1982 19 24 43 3.8 19.3 7.0 
1983 17 20 37 3.3 11.2 5.3 
1984 14 15 39 2.7 10.8 5.2 
1985 11 22 33 2.1 8.4 4.2 
1986 17 19 36 3.3 7.6 49 
1987 17 13 30 2.6 48 3.4 
Total 332 440 782 5.3 17.5 8.9 


*Deaths from ectopic pregnancy per 10,000 ectopic pregnancies. 


FIGURE 3. Ectopic pregnancy case-fatality rates*, by race and selected periods, 
United States, 1970-1987 
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*Deaths per 10,000 ectopic pregnancies. 
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for the reported increases, which affected all racial groups, include a) a higher 
prevalence of risk factors for ectopic pregnancy, a lower prevalence of protective 
factors, or both, b) heightened awareness of the condition among women of 
reproductive age and their health-care providers, c) earlier diagnosis due to the use of 
advanced technology in pregnancy confirmation (hormone assays) and more sensi- 
tive ultrasound imaging, and d) a tendency for recurrence among an estimated 15% 
of the women who have had one or more previous ectopic pregnancies (14-18). 

Although the cause of ectopic pregnancy is unknown, it has been attributed to 
several maternal factors, including alteration in tubal motility, hormonal release, and 
anatomical changes such as scarring. Scarring may be caused by acute and chronic 
salpingitis, resulting from a variety of suspected infectious agents. Ectopic pregnancy 
is estimated to occur 5-10 times more frequently among women with a prior history 
of salpingitis (179,20 ). However, in recent years rates of salpingitis in the United States 
have remained stable or have decreased slightly, not paralleling the increases in 
ectopic pregnancy rates (CDC, unpublished data). 

The risk of ectopic pregnancy continues to be higher for women of black and other 
minority races. This higher risk may be partially explained by the higher rates of 
salpingitis and pelvic inflammatory disease (PID) among these women (27 ). How- 
ever, further studies are needed to identify the risk factors that may explain this 
difference and to determine if those risk factors are amenable to preventive interven- 
tions. 

In the past, studies estimated that 20% to 70% of women who had ectopic 
pregnancies were unable to conceive again (22,23); however, new diagnostic and 
therapeutic measures may improve the outlook for these women. Although the 
numbers are small and the procedures are still considered investigational, the 
conservative, nonsurgical management of early-diagnosed, unruptured ectopic preg- 
nancies continues to increase. Diagnostic laparoscopy and conservative, nonsurgical 


FIGURE 4. Ectopic pregnancy case-fatality rates*, by race and age group, United 
States, 1970-1987 
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management with or without the use of methotrexate, and the use of serial, 
quantitative, pregnancy-hormone assays may prevent the extensive tubal damage 
that results in lessened fertility. A recent study of the use of methotrexate for 36 
patients with unruptured ectopic pregnancy showed 94% resolution without opera- 
tive intervention (24 ). 

The case-fatality rates for ectopic pregnancy continued to decline in 1987. How- 
ever, a study of maternal mortality in the United States from 1979 to 1986, which used 
multiple sources for case finding, identified 10% more deaths from complications of 
ectopic pregnancy than did national vital statistics, which used only death certificate 
data for the same period (CDC, unpublished data). This finding suggests that all 
deaths due to ectopic pregnancy complications are not so classified on the death 
certificate. 

Although women of black and other minority races continued to have a higher risk 
of death associated with ectopic pregnancy than did white women, the racial gap 
diminished over time. The continued elevation in case-fatality rates among women of 
black and other minority races may be explained by poorer access to and lower 
utilization of prenatal care during the first trimester (25 ). 

Increases in rates of ectopic pregnancy in the United States suggest that further 
study is needed to prevent this condition and its sequelae. However, until risk factors 
that lead to ectopic pregnancy are well understood, early detection will be the most 
effective means of reducing morbidity and mortality caused by this condition. All 
women should be aware of the signs and symptoms of ectopic pregnancy so that they 
can enter the prenatal care system as early as possible. Emergency room and other 
primary health-care providers should consider and rule out ectopic pregnancy when 
treating women of reproductive age who present with pelvic and abdominal pain and 
amenorrhea with vaginal spotting or bleeding. 
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Summary 

The Birth Defects Monitoring Program (BDMP) is a national program that 
monitors congenital malformations by using hospital discharge data concern- 
ing newborns. BDMP data for 38 selected malformations were examined for 
temporal trends. The prevalence at birth of these malformations for the two 
periods 1979-1980 and 1986-1987 was compared and then grouped into three 
time-trend categories: increasing =>2% annually, decreasing =>2% annually, and 
remaining stable. Results showed that 29 malformations had increasing trends, 
two had decreasing trends and seven remained stable. Follow-up studies are 
needed to evaluate whether these trends are reai or due to improved ascertain- 
ment of the respective malformations. 


INTRODUCTION 

The Birth Defects Monitoring Program (BDMP) is a national program that monitors 
congenital malformations by using hospital discharge data concerning newborns (7 ). 
The BDMP was initiated at CDC in December 1974. Data used in this program are 
derived from information sent by participating hospitals to the Commission on 
Professional and Hospital Activities (CPHA) as part of its health-data processing 
system. Discharge abstracts are coded by hospital staff of the medical records 
department and submitted to CPHA for processing. CPHA provides a subset of these 
data to CDC. Included are abstracts on all live and stillborii infants delivered in each 
participating CPHA hospital. The data are reviewed two times per year, and malfor- 
mations are usually reported 3-6 months after an affected infant's birth. Although this 
data source is not population based and not a random sample of U.S. births, it 
nevertheless represents the largest single set of uniformly collected and coded 
discharge data on congenital malformations in the United States. 

The BDMP functions primarily as an early warning system; however, it can be 
useful also for correlating incidence patterns with such trends as the temporal and 
geographic distribution of drugs, chemicals, and other possible human teratogens. It 
is one of the few data bases currently available that enables researchers to review 
long-term trends in the prevalence at birth of congenital malformations in the United 
States. The current BDMP data base contains data from 1970 to the present on 15 
million births that have occurred in 1,200 predominantly mid-sized community 
hospitals. In 1987, 575,000 births (15% of U.S. births) were monitored. 


METHODS 
The BDMP data are routinely analyzed for 161 categories of birth defects to identify 
increases, decreases, or other unusual patterns of occurrence. For this analysis, 
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temporal trends for 38 malformations were examined for the period from 1979 to 
1987. The starting year of 1979 was chosen because that was the year when the 
International Classification of Diseases, Ninth Revision, Clinical Modification (\CD- 
9-CM) codes for such defects as fetal alcohol syndrome (FAS) were included in the 
data base. The 38 malformations were selected because they a) occur in sufficient 
numbers to provide relatively stable rates, b) affect different organ systems, and c) 
are of sufficient severity to be of public health concern. 

Total prevalence at births of these malformations for the two periods (1979-1980 
and 1986-1987) were compared. For each defect, the geometric mean annual 
percentage change in rate was computed for the 7 years between the midpoints of 
these two periods. A defect was arbitrarily categorized as increasing if its mean 
annual rate change was at least 2%. Likewise, a defect with a mean annual percentage 
change of -2% or more negative was categorized as decreasing. 


RESULTS 

On the basis of the above criteria, 29 malformations had increasing trends, two 
(anencephalus and spina bifida) had decreasing trends (Figures 1 and 2), and seven 
remained stable (Table 1). Of the increases, renal agenesis (Figure 3) was studied 
further (2). Almost half of the malformations with increasing trends were cardiac 
defects. Although the increases in these cardiac defects are dramatic, the increased 
rates may be the result of improvements in health care and advances in diagnostic 
techniques. These developments could result in the diagnosis of more mild or 
asymptomatic defects as well as those serious defects in infants who otherwise may 
never have survived until diagnosis. In addition, many of these diagnoses in the 
BDMP may be provisional, because these data are for newborns only. Plans are under 
way to evaluate the data on cardiac defects and to define the role of improved health 
care and new diagnostic techniques. 


FIGURE 1. Anencephalus — Trends in Reported Incidence Among Live and Stillbirths, 
Birth Defects Monitoring Program, January 1970-December 1987* 
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DISCUSSION 

Interpretation of birth defects occurrence trends is difficult because of the several 
factors that may influence reporting. These include ease, precision, and uniformity of 
diagnosis; classification, coding, and reporting; and the infant's age at the time the 
defect is usually recognized. Changes in the rates of defects readily apparent at birth, 


Figure 2. Spina Bifida Without Anencephalus— Trends in Reported Incidence Among 
Live and Stillbirths, Birth Defects Monitoring Program, January 1970-December 1987* 
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FIGURE 3. Renal Agenesis — Trends in Reported Incidence Among Live and Stillbirths, 
Birth Defects Monitoring Program, January 1970-December 1987* 

—— QUARTERLY RATES 

2-TEAR MOVING AVERAGE 


+ 


50 71 72 73 74 75 76°77 76 79 60 61 62 63 85 66 67 
YEAR OF BIATH 
*Rates per 10,000 total births. 


74 
21 
RATE RATE | 
10.0 10.0 
8.0 8.0 
J 
4.0 4.0 
: 2.0 2.0 
0.0 
RATE RATE 
5.0 5.0 
4.0 4.0 
3.0 3.0 
| 4 0.0 


22 Vol. 39, No. SS-4 


TABLE 1. Mean Annual Percentage Change for Selected Congenital Malformations, 
United States, 1979-1980 and 1986-1987 


Cases Rates* Annual 
percentage 
Malformations 1979-1980 1986-1987 1979-1980 1986-1987 change 
Central Nervous System (CNS) 
Anencephalus 624 292 3.47 2.32 5.6 
Spina bifida without anencephalus 919 560 5.11 4.45 -2.0 
Hydrocephalus without spina bifida 782 735 4.34 5.84 4.3 
Encephalocele 198 146 1.10 1.16 0.8 
Microcephalus 382 329 2.12 2.61 3.0 
Eye 
Anophthalmos/microphthalmos 102 85 0.57 0.68 2.6 
Congenita! cataract 128 129 0.71 1.02 5.3 
Coloboma of eye 37 50 0.21 0.40 9.6 
Aniridia 13 12 0.07 0.10 5.2 
Cardiovascular 
Common truncus 35 50 0.19 0.40 11.2 
Transposition of great arteries 157 183 0.87 1.45 7.6 
Tetralogy of fallot 132 229 0.73 1.82 13.9 
Ventricular septal defect 2,042 2,579 11.34 20.49 8.8 
Atrial septal defect 209 465 1.16 3.69 18.0 
Endocardial cushion defect 62 119 0.34 0.95 15.8 
Pulmonary valve atresia and stenosis 104 433 0.58 3.44 29.0 
Tricuspid valve atresia and stenosis 29 45 0.1€ 0.36 12.3 
Aortic valve stenosis and atresia 39 99 0.22 0.79 20.0 
Hypoplastic left heart syndrome 100 157 0.56 1.25 12.2 
Patent ductus arteriosus 3,216 4,460 17.87 35.43 10.3 
Coarctation of aorta 133 145 0.74 1.15 6.5 
Pulmonary artery anomaly 201 335 1.12 2.66 13.2 
Lung agenesis and hypoplasia 298 484 1.66 3.84 12.7 
Orofacial 
Cleft palate without cleft lip 909 671 5.05 5.33 0.8 
Cleft lip with and without cleft palate 1,397 1,177 7.76 9.35 2.7 
Gastrointestinal 
Tracheoesophageal anomalies 335 313 1.86 2.49 43 
Rectal and intestinal atresia 581 479 3.23 3.80 2.3 
Genitourinary 
Renal agenesis and hypoplasia 221 294 1.23 2.34 9.6 
Bladder exstrophy 53 41 0.29 0.33 1.9 
Musculoskeletal 
Clubfoot without CNS defects 4,612 3,161 25.62 25.11 -0.3 
Reduction deformity, upper limbs 275 199 1.53 1.58 0.5 
Reduction deformity, lower limbs 140 104 0.78 0.83 0.9 
Congenital arthrogryposis 239 243 1.33 1.93 5.5 
Chromosomal 
Trisomy 13 84 117 0.47 0.93 10.2 
Down’s syndrome 1,373 1,211 7.63 9.62 3.4 
Trisomy 18 123 160 0.68 1.27 9.3 
Fetal alcohol syndrome 198 279 1.10 2.22 10.6 
Rh hemolytic disease 2,730 1,797 15.17 14.27 -0.9 
*Cases per 10,000 total births. 
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such as anencephaly and spina bifida, are more likely to be actual changes than those 
reported for renal or heart defects, for example, because diagnosis of the latter 
defects requires more careful clinical examinations or special diagnostic techniques. 

Although the BDMP rates for cardiac defects increased, none of the rates in 
1986-1987 exceeded the rates for the same defects in the Metropolitan Atlanta 
Congenital Defects Program (MACDP), an active surveillance system that identifies 
case infants up to 1 year of age. 

One increasing trend that has been studied in more detail is the increase in birth 
prevalence of renal agenesis (2). The descriptive study indicated that, in the United 
States, the birth prevalence of renal agenesis fluctuated during the period 1970-1982 
and peaked in 1975, although the overall rate did not increase during the 13-year 
period. That study also indicated that the birth prevalence of bilateral renal dysgen- 
esis increased steadily from 1970 to 1987. Because of changes in nosologic coding 
procedures, the increase in renal dysgenesis is difficult to interpret. However, no 
strong evidence has been found to suggest that the increase is an artifact. 

Increases in other defect categories such as FAS and Trisomy 18 may also have 
been the result of better clinical awareness and recognition of these malformations. 
Two noteworthy decreasing categories are anencephalus and spina bifida. Possible 
reasons for these decreases are a) the impact of prenatal diagnosis, particularly on 
anencephalus, and b) maternal lifestyle changes, such as better nutrition, which may 
decrease the risk of these defects. Several reports have suggested that the use of 
periconceptional multivitamins may contribute to the reduction of the birth preva- 
lence of anencephaly and spina bifida (3,4 ). Although prenatal diagnosis is undoubt- 


edly having an impact on the current prevalence at birth of neural tube defects, the 
declining trend of neural tube defects predates the widespread use of prenatal 
diagnosis in the United States. This finding suggests that other environmental factors 
may be affecting the occurrence of these birth defects. 
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